Alterations of immune status induced by the sympathetic nervous system: immunomodulatory effects of DMPP alone and in combination with morphine.
The aim of the present study was to explore the involvement of the sympathetic nervous system (SNS) in the immunomodulatory effects of morphine in Lewis rats and to assess the effects of alterations in SNS activity on immune status. In the first experiment, sympathetic tone was elevated by administering the ganglionic stimulant 1,1-dimethyl-4-phenylpiperazinium (DMPP) in doses of 0, 0.01, 0.1, and 1.0 mg/kg, sc, 5 min before the sc administration of 15 mg/kg morphine or saline. Animals were sacrificed 1 h after the morphine injection and multiple in vitro immune assays were then conducted. Although DMPP did not significantly enhance morphine's suppressive effects in the spleen and blood mitogen stimulation assays or the splenic natural killer (NK) cell assay, DMPP alone produced effects on immune status in saline-treated animals. Therefore, a second experiment was conducted to examine the immunomodulatory effects of increasing peripheral sympathetic outflow in greater detail. Animals were administered a wider dose range of DMPP (0, 0.005, 0.05, 0.5, and 5.0 mg/kg, sc) 30 min prior to sacrifice and an expanded repertoire of immune assays was conducted. DMPP dose-dependently suppressed the mitogenic responsiveness of splenic T lymphocytes, splenic NK cell activity, and interleukin-2 (IL-2) and gamma-interferon production by stimulated splenocytes. DMPP did not alter the total number of splenic leukocytes or the proliferative response of splenic B lymphocytes. In the mesenteric lymph nodes, DMPP had no effect on mitogenic responsiveness, the production of IL-2 or the total number of leukocytes. In the blood, however, DMPP increased mitogenic responsiveness at intermediate doses and decreased proliferation at higher doses. DMPP also dose-dependently decreased the number of blood leukocytes/ml. Taken together, these results indicate that increasing peripheral sympathetic outflow results in profound effects on immune status that depend upon the degree to which SNS activity is altered, the compartment of the immune system, and the lymphocyte subtype.